Objective: To study barriers in following nutritional advice among coronary heart disease patients in relation to dietary fat intake. Design: A cross-sectional study using 4-day food records and a questionnaire with regard to barriers to or dif®culties in following dietary advice. Subjects: Altogether, 362 male subjects with coronary heart disease from two separate patient populations (91 271) were included in the study, with the mean age of 50 years and 60 years, respectively. The patients were classi®ed into low ( 30 E%) or high ( b 30 E%) fat intake groups. The patients with low dietary fat intake obtained on an average 10 E% less energy from fat as compared to the high dietary fat intake group. Results: Overall, most patients with coronary heart disease reported dif®culties in following nutritional advice when eating in social situations. Patients with high dietary fat intake reported more frequently than patients with low fat intake that they eat like other people without thinking about what they eat. On the other hand, there were no differences between the high and low fat intake groups in the barriers: eating at work, food price, shopping, taste or knowledge of nutrition. Conclusions: Our results suggest that the sensitivity to social in¯uence is an important factor explaining noncompliance with dietary advice among patients with high dietary fat intake.
Introduction
Dietary factors play an important role in the pathogenesis of coronary heart disease (CHD). After the appearance of CHD, it is recommended that patients receive information on healthy eating, and especially the composition and amount of dietary fat because of the well-known effect of saturated fat and dietary cholesterol on serum cholesterol level (Keys et al, 1986) . Nutrition counselling plays a central role in the secondary prevention of coronary heart disease and cardiac rehabilitation programme (Glanz, et al, 1990; Travers et al, 1992) and its aim is to produce permanent favourable changes in the diet and consequently serum lipids and other risk factors. After nutrition counselling, many patients are usually initially able to change their diet to a low-fat, low-cholesterol regimen, but these changes are not always maintained (Dolecek, et al, 1986; Glueck et al, 1986; Thuesen et al, 1986) .
Although the ef®cacy of a cholesterol-lowering diet in the long term is dependent on compliance, little is known about the dif®culties patients will meet in following the low-fat, low-cholesterol diets. There are reports that suggest that at least taste, price of foods and social situations affect adherence to a cholesterol-lowering diet. Barnes and Terry (1991) observed that the majority of men who had been hospitalised for a myocardial infarction had negative attitudes to the taste of the cholesterol-lowering diet. Furthermore, they reported that the cardiac patients had dif®culties in choosing foods in the grocery store and in eating away from home. In another study, patients attending follow-up appointments at a lipid clinic appeared wellmotivated, but a majority of them reported that they still wanted foods they were not allowed to consume, and that the prescribed diet was monotonous (Wright, 1994) . Highfat foods are selected the basis of on hedonic preference (Tuorila & Pangborn, 1988; Mattes, 1993) . This explains the ®nding that subjects instructed to reduce their fat intake often report that low-fat food does not taste appetising (Lloyd et al, 1995; Koikkalainen et al, 1996) . Cotugna et al (1992) observed that subjects like the food they are used to eating and do not want to change their eating habits.
Health professionals should facilitate behaviour change by identifying obstacles to compliance (Wright, 1994) . More information is needed on the barriers that may prevent the effective use of existing knowledge of healthy nutrition in cardiac rehabilitation. The purpose of this study was to study the barriers in following nutritional advice among coronary heart disease patients in relation to dietary fat intake.
Materials and methods
The study comprised two separate patient populations described below in detail.
Population I
Subjects. The subjects were 91 male patients with a myocardial infarction participating voluntarily in a cardiac rehabilitation programme at a rehabilitation centre at Malminkartano in southern Finland. The majority (70%) of the patients had a lower level of education (primary or secondary school). The characteristics of the subjects are presented in Table 1 .
Rehabilitation and dietary counselling. The patients participated in cardiac rehabilitation in either an outpatient (n 43) or an inpatient (n 48) rehabilitation programme. The outpatient programme consisted of 15 meetings at the rehabilitation centre during a 6-month period and a followup meeting 13 ± 14 months after the myocardial infarction. Each meeting lasted about 2 I P hours and included group discussions on stress, physical activity and lifestyle changes. The inpatient rehabilitation programme was carried out during four separate periods lasting 4, 18 and 5 days within a 6-month period and a follow-up meeting 13 ± 14 months after the myocardial infarction. During the inpatient rehabilitation the patients stayed at the centre and participated in the daily activities of the centre. Their programme consisted of group discussions on the same topics as in the outpatient programme, but the patients also took part in other activities at the centre (e.g., lectures, physical training and free-time activities).
Nutrition counselling was given 4 to 8 weeks after the beginning of the rehabilitation programme. The nutrition counselling session lasted 2 ± 3 hours. Prior to the rehabilitation, the patients were asked to keep food diaries at home during two working days and two weekend days; the food diaries were returned to the clinical nutritionist and energy and nutrient intakes were calculated using the Nutrica software package for nutrient intake analysis (Social Insurance Institution, Helsinki, Finland, 1993) . During the nutrition counselling session the patients received a written evaluation of the nutrient intakes based on their own food diaries. The patients were then asked to write down those changes they were willing to make in their dietary habits.
Population II
Subjects. The patients were from the Finnish contribution to the EUROASPIRE study (EUROASPIRE Study Group, 1997) . The European Society of Cardiology, through its Working Group on Epidemiology and Prevention, undertook a survey (EUROASPIRE) in 1995 in nine European countries to demonstrate the extent to which current scienti®c knowledge is being applied in the secondary prevention of coronary heart disease and other vascular diseases in daily clinical practice. According to the EUROASPIRE study protocol, consecutive patients with coronary heart disease were identi®ed from the hospital discharge lists and coronary angiography register of the Kuopio University Hospital (from central and east part of Finland). Following the EUROASPIRE study protocol, the patients were invited for an interview and examination at least 6 months after hospitalisation.
The subjects were 415 patients with coronary heart disease, 285 male patients and 130 female patients. Since the population I comprised only male coronary heart disease patients, the female patients in population II were not included in the analysis. The male patients were identi®ed from the following four diagnostic categories: 75 with myocardial infarction, 87 with coronary artery bypass surgery, 66 with coronary angioplasty and 57 with acute myocardial ischaemia. Of the male patients 271 returned the food diaries and were included the analysis; 65% of the patients had a lower level of education (primary or secondary school). Characteristics of the subjects are presented in Table 1 .
Nutrition education. One-third of the patients had received nutrition education at hospital after the appearance of hospitalisation according to medical records. Most of The Mann-Whitney test was used for statistical analysis. BMI body mass index; SFA saturated fatty acids.
Diet change among coronary heart disease patients K Kokkalainen et al them had received general lifestyle advice and 2% of the patients had received advice given by the nutritionist. The patients did not receive any nutrition counselling during this study. The patients were asked to keep food diaries at home during three weekdays and one weekend day, according to detailed written instructions. The nutrient intake was calculated from food diaries using Micro-Nutrica dietary analysis program (version 1.0, Finnish Social Insurance Institute, Turku, Finland) based on the national database of the Finnish Social Insurance Institute.
Measurements
Data on subject characteristics (age, weight, height and education) were collected by a questionnaire and blood samples were taken for measurement of serum total cholesterol concentrations in population I at the beginning of the rehabilitation programme. In population II a trained research nurse interviewed the patients and measured height and weight and took the blood samples at least 6 months after hospitalisation.
Data on dietary fat
The subjects were divided into the two groups, high and low dietary fat intake, on the basis of their recorded fat intake (Table 1) . Thus, the patients in the low dietary fat intake group received 30% of energy from fat and the patients in the high dietary fat intake group received b 30% of energy from fat. The respective mean (s.d.) fat intakes were 27(3.1) E% and 36 (4.3) E% in population I and 26 (3.7) E% and 36 (4.5) E% in population II. There was a signi®cant difference in the intake of saturated fatty acids between the low-fat and high-fat groups in both populations (P 0.0001). In population I the serum total cholesterol level at the beginning of the rehabilitation was signi®cantly higher in the low dietary fat intake group (P 0.003, Mann ± Whitney). The groups in both populations did not differ signi®cantly from each other in age or BMI (Table 1) .
Barrier questionnaire
The inpatient group in population I ®lled in the barrier questionnaire during the two-week rehabilitation period at the centre (thus, several days after the counselling). The barrier questionnaire was developed and tested in previous studies with cardiac patients (Koikkalainen et al, 1996; Lappalainen et al, 1998) . The questionnaire consisted of 34 statements on attitudes that patients might have toward food, eating and other factors that might in¯uence their compliance with diets and nutrient recommendations. The questionnaire was presented to the patients with a written and an oral explanation. The patients in the outpatient groups received the questionnaire during one of their meetings in the rehabilitation centre. They ®lled in the questionnaire at home and returned it one week later during the next session. The barrier questionnaire and the instructions were the same for population II as used with population I. The patients ®lled in the questionnaire while awaiting the clinical nutritionist's dietary interview.
Data analysis
Since the inpatient and outpatient groups of population I did not differ signi®cantly from each other in dietary fat intake, the two groups were combined in the statistical analyses. In population II the patients belonging to different diagnostic categories did not differ signi®cantly from each other in their dietary fat intake and these four groups were combined in the statistical analyses. The Mann ± Whitney test was used to detect differences in the number of barriers between the high and low dietary fat intake groups. The chi-square test was used to detect the differences in the number of patients reporting each statement as a barrier between these two dietary groups.
Results
The mean number of reported barriers in population I was 4.3 (s. Table 2 ). In population I there was no signi®cant difference in the mean number of barriers between low and high fat groups (4.0 vs 4.5 barriers, respectively). In population II the mean numbers of reported barriers among the patients with low and high fat intake were 2.9 (s.d. 3.4) and 3.4 (s.d. 3.3) barriers, respectively; the difference between these groups was statistically signi®cant (P 0.04).
The barriers reported most often in both populations were associated with eating in social situations:``Positive decisions about diet are forgotten while eating in company'',``Healthful diet is easily forgotten while eating outside home'' and``I eat like other people in my company without thinking about what I eat''. Also, high food prices and overabundance of food were often reported as barriers to healthy eating (Table 2) .
On the other hand, the statements associated with being tired of nutrition education and reluctance of the respondents to change their eating habits were seldom reported as dif®culties or barriers to healthy eating. Generally, barriers related to disinterest (e.g.``I am not interested in how the diet affects my health'',``I am not interested in what I eat'') were seldom reported as reasons for not following nutritional advice.
Eating in a speci®c social situation was more dif®cult for patients with high dietary fat intake than for patients with low dietary fat intake. Thus, the statement``I eat like other people in my company without thinking about what I eat'' was reported more often as a barrier for patients with high dietary fat intake (population I, P 0.004; population II, P 0.02). In addition to this, the statement``I eat like my friends and colleagues, because I do not want to be different from them'' was reported more frequently by patients with high dietary fat intake in population I (P 0.04).
There were no differences between the high and low fat intake groups in barriers related to eating at work, food price, shopping in the supermarket, taste of healthy food or knowledge of nutrition (Table 2 ).
Discussion
The purpose was to study the barriers in following nutritional advice among coronary heart disease patients in relation to dietary fat intake. In order to investigate whether the results can be generalised for patients with coronary heart disease, two separate populations were used from different parts of Finland. The ®rst population included patients participating in an intensive cardiac rehabilitation programme and the second population consisted of patients from an ordinary clinical practice.
Overall, the most often reported barriers among patients with coronary heart disease were associated Diet change among coronary heart disease patients K Kokkalainen et al with eating in social situations, the price of foods and the amount of foods available. Our ®nding that social situations are an important barrier for healthy eating is in line with our earlier results (Koikkalainen et al, 1996; Lappalainen et al, 1998) and the data provided, for example, by Shepherd (1990) . Accordingly, it has been observed that the amount of food a person eats during a meal is affected by the accompanying people (deCastro & deCastro, 1989; deCastro, 1997) . The effect of social situations on eating has been demonstrated in other studies. Edelman et al, (1986) found that both obese and non-obese people ate 48% more in the cafeteria than when they ate alone. Also, Clendennen et al (1994) demonstrated that when subjects were required to eat a test meal with one or three other subjects, they ate signi®cantly more than when they ate alone. The presence of other people might increase the amount of food eaten simply by extending the time spent at a meal (deCastro et al, 1990) . This study extends our knowledge of the effect of social situations on eating by revealing problematic situations. Patients with coronary heart disease and with high dietary fat intake report more often that they eat like other people in their company without thinking what they eat as compared to the patients with low dietary fat intake. Thus, our results suggest that the eating behaviour of the patients with poor dietary compliance may be in¯uenced more by other people than is the eating behaviour of the patients with better dietary compliance. More generally, this study suggests that sensitivity to social in¯uence deserves to be considered as one factor explaining noncompliance with dietary advice. Further, might patients with poor dietary 7 12 4 7 5 9 Healthful diet is too expensive. 5 9 4 9 11 9 I do not bother to cook healthful food. 5 6 5 7 6 7 I have no courage or I don't know how to ask for healthy foods in the places where I eat. 4 9 2 6 7 5
Others in my company eat much more and therefore it is dif®cult for me to control my eating. Questionnaire was presented to patients together with a written and oral explanation of the purpose of the questionnaire:``In the hospital you were given nutritional advice about healthful foods and foods you should eat and those you should avoid or eat less. After a while it may happen that you do not follow the given rules or advice. Can you mark those statements that may prevent you from following these rules or advice?'' *P 0.02, **P 0.04, ***P 0.004, w 2 test.
Diet change among coronary heart disease patients K Kokkalainen et al compliance be trained to be more conscious of the in¯uence of other people? It could be argued that it may be problematic to classify the high-fat and low-fat subjects on the basis of their reported intake and analyse the differences in their reported barriers. The possibility exists that our data on actual intake may be contaminated, for example by a greater or lesser willingness of the subjects to report what is likely to be acceptable to the investigator. Thus, we must ask whether the effect of the reported barriers is valid.
To investigate the validity of the high-fat and low-fat groups, additional analysis of the levels of under-reporting in both populations were done. The analysis showed that in population I 50% of the patients in the lower dietary fat intake group (dietary fat 30 E%) and 54% of the patients in the higher dietary fat intake group (dietary fat b 30 E%) ate less than their estimated energy requirement (FAO/ WHO/UNU, 1985; Goldberg et al, 1991) . In population II the corresponding numbers were 38% and 33%. Because the level of under-reporting is not different between the fat groups, we expect that both fat intake groups are affected equally by a possible greater or lesser willingness of the subjects to report what is likely to be acceptable. Thus, under-reporting may not explain the differences in barriers between the groups and increases the possibility that the selection is valid.
Further, food and nutrient intakes may vary from day to day and this may have affected our selection of low vs high dietary fat intake groups. If nutrient intake data are needed on individual levels, several days are necessary for capturing normal average intake. However, fewer days of dietary intake are needed for ranking individuals (Nelson et al, 1989; Willett, 1990) . In Finland the within-and betweensubject variance ratios for fat intake have been found to be low, and it has been suggested that only 2 days are needed to rank subjects according to fat intake (Kemppainen et al, 1993) . The results suggest that dietary fat intake is likely to be fairly stable from day to day. The fact that a 4-day record was used in this study also increases the likelihood that the selection of the low-fat and high-fat groups was valid.
It is important to observe that the following statements were seldom reported as problems in compliance:``Other people eat much more and therefore it is dif®cult to control my eating'', and``My friends make remarks when I want to eat differently from them''. Thus, the amount of food other people eat had no effect on patients' eating behaviour, nor did the negative remarks of other people. However, 7 ± 12% of the patients' reported that they ate like other people, because they did not want to be different from them. This suggests that the rules (e.g.``instructions'' made by patients themselves) in social situations seem to affect patients' food choice more than the negative remarks of other people.
Very few patients indicated that their family did not want to change their eating habits. However, approximately 10% of the patients said that they could not in¯uence their diet because it was prepared by other members of their family. Thus, when giving dietary advice to men with coronary heart disease, attention should be given to that family member who is preparing the food.
One-®fth of the patients in this study indicated that food prices had an effect on what they buy; on the other hand, very few of them reported that a healthy diet was too expensive. Thus, this issue should be discussed and information on food prices should be given when giving dietary advice.
Only a few patients were not interested in the effect of healthy diet; 12 of 362 coronary heart disease patients chose the statements``I am not interested in what I eat'' and``I am not interested in how the diet affects my health'' as barriers. It seems that patients with coronary heart disease are interested in their diet and its effects on their own health, and this fact should be used more effectively in nutrition information. The opportunity to have proper nutrition counselling after the appearance of heart symptoms should be given to all patients in hospitals or in rehabilitation centres.
In line with our earlier results (Lappalainen et al, 1998) we observed that the older patients in population II reported fewer barriers than did the younger patients (3.2 vs 4.3 barriers). Further, the statements dealing with eating at the workplace were reported more often by the patients in population I. This is related to the fact that a larger number of patients were working in population I than in population II. Thus, the age of the patients is related to the number of barriers reported.
In summary, the present study shows that, in two separate populations, coronary heart disease patients with high dietary fat intake reported one speci®c social situation more often as a barrier than patients with low dietary fat intake. The sensitivity to social in¯uence deserves to be considered as one factor explaining noncompliance with dietary advice and this observation should be taken into account when giving nutrition counselling to patients with coronary heart disease.
